[Abstract] Endolysins are peptidoglycan-degrading (muralytic) enzymes produced by many bacteriophages for cell lysis of the host bacterium. The enzymatic activity of muralytic enzymes can be assayed qualitatively using a zymogram containing incorporated peptidoglycan. This protocol describes the expression of a recombinant 6x His-tagged endolysin using an Escherichia coli (E. coli) expression system and native affinity purification of the protein using Ni-NTA agarose.
encode a recombinant protein incorporating a terminal 6x His tag driven by a T7-based promoter (Note 1).
Transform the resultant expression plasmid into E. coli BL21 (DE3) cells, to create an
IPTG-inducible 6x His tagged endolysin expression system (Note 2).
B. Native batch purification of 6x His tagged protein from E. coli 1. Grow culture of BL21 (DE3) containing the expression plasmid in 10 ml LB containing appropriate antibiotic at 37 °C.
2. Inoculate starter culture into 100 ml LB containing appropriate antibiotic in 250 ml culture flask to an optical density at 600 nm (OD600) of ~0.01 to 0.05. Incubate at 37 °C with shaking (200 rpm) to an OD600 of 0.5. 4. Cool cell suspension, centrifuge at 10,000 rcf for 10 min. Gently decant supernatant.
5. Wash pellet 5 times by resuspending in 10 ml dH2O followed by centrifugation (10,000 rcf 10 min).
Resuspend pellet in a small volume dH2O (~3 ml).

Note: Crude peptidoglycan can be stored at 4 °C until use.
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For DNA cloning work, we recommend the use of an E. coli strain optimized for cloning, such as DH5alpha.
For high level T7-based expression of proteins such as the endolysin 555 from R.
capsulatus in E. coli, the E. coli strain BL21 (DE3) or similar strains optimized for protein expression encoding IPTG-inducible T7 RNA polymerase works well. Be aware some E. coli protein expression strains contain the plasmids pLysS or pLysE, which express the T7 lysozyme (an endolysin). 7. A container lacking protruding internal edges is preferred to avoid damage to gel.
8. If destained with water, the gel will destain slower, the color will change due to pH changes, and the intensity of background reduced. c. Low efficiency of protein renaturation. Subject samples to less intense heating before loading of gel, include low concentration (~0.5%) of Triton X-100 in phosphate buffer, or attempt using different detergent than Triton X-100 for renaturation. Alternatively, attempt a native gel using purified protein. 
